
Department of Energy 
I Ill Ill I 

ROCKY FLATS FIELD OFFICE 
P O  Box 928 

GOLDEN COLORADO 80402-0928 

I I 
000064581 

96-DOE-0306 1 

Mr TmRehder 
U S Envlronmental Protection Agency 
999 18th Street, Suite 500 
Denver, Colorado 80202-2466 

DearMr Rehder 

The Department of Energy/Rocky Flats Envlronmental Technology Site (Site) requests 
approval of the Phase I Resource Conservahon and Recovery Act (RCRA) Facdity 
hvestigation/Remedd hveshgation (RFI/RX) Report for the Woman Creek Pnonty 
Dramage Operable Unit Number 5 (OU 5) mcludmg the enclosed addendum for the OU 5 
RFI/RI Report The RFI/RI addendum was drafted at the request of the U S 
Envlronmental Protecuon Agency (EPA) and the Colorado Department of Pubhc Health 
and Envlronment (CDPHE) to clanfy specfic pomts that are outlmed in the addendum 
The Site also requests that the CDPHE be consulted and concur wth the approval of the 
complete RFW Report as stated m Sechon 9, subpart B, paragraph 112 m the Rocky 
Flats Cleanup Agreement (RFCA) 

The Site has addressed m the addendum all the prewous comments surroundmg the RFI/RI 
Report. We ask that you respond within 14 days of the signature of this letter to support the 
acceleration of the Proposed Plan and Corrective Achon Decision/Record of Declsion 
(CADROD) for OU 5 

Please contact Pat Newberry at 966-235 1 with any questions or comments 

Smcerely, 

Gad mil, Acung Group Lead 
Regulatory Liason Group 

Enclosure 
OU 5 RFT/RI Addendum 
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Addendum - Phase I RFIIRI Report, Operable Unit 5 11 15/96 
I 
I 12.0 Addendum 

The purpose of this addendum is to clanfy and incorporate informahon into the Resource 
Conservahon and Recovery Act (RCRA) Facihty hveshgahon/Rern&al hveshgaaon (RFURI) 
Report that was requested by both the Uruted States Envronmental h t e C h O n  Agency @PA) and 
the Colorado Department of Pubhc Health and Enwonment (CDPHE) The requested mformahon 
was compded from further invesngahons pemmng to the followng topics 

hgeshon nsk values using Gastrointeshnal Mamx Effect (GIME) Coefficient of 1 0 
Seeps management under the Fmal Groundwater Conceptual Plan 
Ecologcal k sk  Assessment (ERA) usmg new radlonuchde benchmarks 
Agency for Toxic Substances and Disease Regstry (ATSDR) investiganon into health nsks to 
off-site receptors, and 
Other premously uruncorporated comments 

1 2  1 Ingestion Risks using a GI Matrix Effect Coefficient of 1.0. 

In the Human Health ksk  Assessment (HHRA), the GI Matnx Effect coefficient (GIME) used for 
most chemcals of concern (COCs) was 1 0 However, for five of the COCs exammed, a GIME 
of 0 5 was used due to the existence of substanhal supporhng evidence for the vahdIty of lower 
GIMEs (Table 6-3 1 in the RFVRI report) CDPHE prefers the HHRA to use the more 
conservahve value of 1 0 The nsk factors for all exarmned scenanos were revisited with these 
GIMEs adjusted to reflect the requested value of 1 0 The five COCs which were re-evaluated are 
Anhmony, Aroclor- 1254, Berylhum, Fluoranthene, and Pyrene All other nsk values remam as 
they are presented in Chapter 6 of the Final RFI/RI report 

The resultmg changes affected the followmg tables m the RFVRI Report Tables 6-89 through 6- 
142 The adjusted tables have been supplied m thls addendum as Attachment 12 IA, Adjusted 
GIME Results The attached tables were numbered to duectly correspond to the o n p a l  tables in 
the body of the RFVRI Report. The increase of the GIME &d not affect any of the resdhng 
decisions m the RFVRI report based on the HHRA However, the nsks were slightly increased in 
select cases These cases have been listed 111 Table 12-1 All the CUmdahVe hazard inhces (HIS) 
for all areas of concern (AOCs) r e m e d  below the No Further Remedd Achon hmt of 1 For 
AOC 1, the reasonable mmmum exposure (RME) cancer nsk for the future office worker 
remaned the highest at 3E-05 For AOC 2, the maxlmum cancer nsk is based on the future office 
worker at 4E-06, whch also did not change Therefore, all the nsk related conclusions that were 
drawn from the ongnal calculahons are stdl j ~ ~ t ~ f i e d ,  and no change needs to be made due to the 
mcrease m the selected GIME 

The Rocky Flats Field Office (RFFO) does not agree with the use of the more conservative value 
for the GI M a w  Effect for the above menhoned COCs EPA approved toncity ntena are denved 
from studies in which the compound is adrmmstered in a r d y  absorbed fonn For virtually all 
compounds considered in the Rocky Flats Enwonmental Technology Site (RFETS) nsk 
assessments, absorphon of these compounds when mgested in a sod mamx would be much less 
than if ingested with a food item RFJ2TS defaults to 1 0 when informanon is insufficient to 
support a lower absorphon assumphon If cited in pubhshed literature with a decreased 
absorphon, a conservahve assumphon of 0 5 is used even If the cited values are much less In the 
case of Aroclor-1254, there is substanhal precedence to use the 0 5 ME, referenang the EPA’s 
polychlonnated biphenyl (PCB) spdl policy which uses 0 3 for its “mgestion absorpnon fraChOn ” 
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1 2  2 Seeps Management under the Final Groundwater Conceptual Plan 

11 /SI96 

The trace amounts of organic compounds detected in the seep water were found in a groundwater 
sample (#62893) which was bemg used to help charactenze the seep water Th~s sample was from 
within the Inhvidual Hazardous Substance Sites (IHSSs) 115 and 196 The organic compounds 
have been atmbuted to the leaclmg edge of a VOC plume located wthm the Industnal Area as 
shown in Figure 3- 1 of the Final Groundwater Conceptual Plan RFETS plans on managrng all 
seeps wthin the geographical boundanes of OU 5 through the Final Groundwater Conceptual Plan 
wth the goals of protechng surface waters and hmhng contarmnant mgrahon The seeps do not 
play a part m the ~ r n x h V e  Achon Decision/Rec& of Decision (CADBOD) for OU 5 based on 
thew contarmnant levels and on the consohdation of MSS 115 and 196 withm the Industnal Area 
OU in accordance with the Rocky Flats Clean-up Agreement (RFCA) However, RFFO 
understands that the management of seeps does play a vital role m the long-term water quahty of 
the ponds within OU 5, and remdal achons will be planned and unplemented accordtngly Such 
amons may mclude source removal and/or seep capture and treatment. These achons wdl be 
undertaken consistent wth the RFCA and statutory requmments for regulatory rewew and pubhc 
comment. 

12 3 Ecological Risk Assessment (ERA) with New Radionuclide Benchmarks 

A complete descnpaon of the development process for the benchmark values of mhonuchdes in 
the ERA is reported in Appenduc C, Ecotoxlcological Benchmarks for Radwnuchde Contaminants 
at RFETS, of the Ecologlcal k sk  Assessment for Woman Cree k and Walnut Creek Watersheds at 
fie Rocky Flats Techno1og;v Site which is Appenduc N of the OU 5 RFVRI Report. The 
development of the benchmarks was conducted by Dr Kathryn figley, Oregon State Umversity, 
and Roman Kuperman, Argonne Nahonal Laboratory, in 1996 Ther results are smlar to the 
benchmark values used in the sitewde ERA presented 111 the RFURI Appenduc N, Attachment 2, 
Table 14 The small vmahons between the benchmark values and those used in the ERA dld not 
affect the conclusions made for the Woman Creek Dramage 

12 4 Agency for TOXIC Substance and Disease Registry (ATSDR) Investigation 
into Health Risks to Off-site Receptors 

ATSDR is requred under the Comprehensive Enwonmental Response, Compensahon, and 
Liabdity Act (CERCLA) to complete a health assessment of effects caused by the actimhes at 
RFETS The ATSDR health assessment is a sitewde inmahve and wdl include the possibdity of 
off-site receptors affected by dry mborne pond sedment. At present, RFETS is managrng the C-1 
and C-2 ponds under the Pond @erahons Plan which addresses the present and future uses of the 
ponds The ponds are to be mrunmed at a high water level for a number of years, thus lmting 
the amount of anborne sedunents Therefore, the possibdity of an off-site receptor of dned pond 
sedment was not exarmned in the RFVRI I 

Any changes in the assumphons made in the evduahon of the health effects from OU 5 mll result 
m the final CADBOD being revisited to deterrmne the unpacts of those changes Th~s is m 
addmon to the final CADBOD being evaluated every five years as req& by law Dunng the 
five year remew of the final CADBOD, the pond operations at that tune wdl be exarmned for 
discrepancies which may mvahdate the assumpnons leading to the CADEOD 

12 5 1 Other Previously Unincorporated Comments 

I I? 

The followng statements are short clanfkaaons to the RFI/RI Report to assist in clanfying m o r  
pomts as requested by the EPA and CDPHE 
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As of July 19,1996, the Rocky Flats Cleanup Agreement (RFCA) was signed between the 
Department of Energy @OE)/RFFO, EPA, and CDPHE In RFCA, RFETS was lvided into 
two OUs the Industnal Area and the Buffer Zone In conjunction, selected OUs that were 
described in the Interagency Agreement (IAG) remamed separate due to thelr posinon m the 
CERCLA/RCRA close out process and the amount of study that had already taken place OU 5 
was one of the OUs segregated RFCA removed IHSS 115 and 196 (the Orrgnal Landfill) 
from OU 5 and mcorporated them into the Industnal Area OU OU 5 can now be considered a 
low nsk site and a No Further Remdal Acnon (NFRA) canhdate as stated in the RFI/RI 
Report. RFFO intends to issue a Proposed Plan and seek a CADROD for OU 5 based on the 
analysis and conclusions m the RFI/RI Report 
(Reference page 1-6, paragraph 3) For cldicaaon, the esamated amount of 
combusuble waste burned in the incinerator totaled 60 kg Twenty lalograms of the 
combusable waste ash was lsposed of in the ongnal landfill The rermmng ash was 
l sposed of in the ash pits with the possibdity of some ash being pushed over onto the 
Concrete Wash Pad The eShmated amount of uranium placed in the incmerator was 100 
grams The exact fate of the 100 grams of uranium which was placed in the mcmerator is not 
known, but is presumed to be either located in the ash pits or withm the Ongmal Landfill 
Table 4-7 has been incorrectly named and should read Summary of Metal COC’s 
Exceeding Background Mean in Groundwater 
(Reference Figure 6-2, COC Selectwn Process) In usmg the Gilbert stahsacal methodology, 
an mherent part is the use of professional judgment It is a stanshcd cornpanson step m the 
flow chart 
(Reference page 5-77, 78, Threshold W i w  It is a concern by the CDPHE that 
gusts were not adequately exarmned m the setup and cahbrahon of the au model In this 
secaon, a dscussion of average threshold values states that the threshold hcaon veloclty is the 
mnmum velocity whch results m any sod movement Therefore, the general assumphon is 
that any wind, susmned or gust, at a lower wind speed than would exceed the threshold 
fnctlon veloclty would not imtlate any parhculate suspension The au- model used the threshold 
velociues for the OU 3 wnd-tunnel study whch are more conservanve than the rapid- 
assessment field study esamated threshold veloclhes for OU 5 as expliuned in the text 
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Table 12-1 
Results of Alterations to the GI Matrix Effect Coefficients for Select COCs 

1 Scenario and AOC I Initial RMS Risk/HI I New RMS RiskIHI 

Future Ecolog~cal Researcher, AOC2 

Future Child Open Space User, AOC2 0 02 0 03 

0 004 1 0 002 c)004 
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Attachment 12 1A - Adjusted Gastrointestinal Matrix Effect Coefficient 
Results 



Table 6-89 
Construchon Worker EWE Carcinogemc Rxks for OU 5 AOC 1 

NA = Not a COC for this pathway or no toxicity factor is available or appropriate for exposure route 

-7 



Table 6-90 
Current Security Worker RME Carcinogenic Risks for OU 5, AOC1 

"NA = Not a COC for tius pathway or no toxlclty factor is awlable or appropriate for exposUte mute 

8 
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Table 6-92 
Office Worker RME Carcinogenic Risks for OU 5, AOC1 

"NA" = Not a COC for t!us pathway or no toxlaty f'actor is avadable or appropnate for exposure route 
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Table 6-94 
Construction Worker CT Carcinogenic Risks for OU 5, AOCl 

Ummum 233l234 19B-10 25E-10 NA 49E-12 4 S 1 0  
Uruuum 235+D 1 5 E l l  55E-11 NA 1733-08 1 -  
Uranium 238 +D 2sE-10 2 9 m  NA 1- 1 1 E m  

-@-bg-=Y 
4SE-10 32309 [ N A I  1.2R-07 

"NA = Not a COC for ths pathway or no tmcity factor IS avadable or appmpnatc for exposure route 



Table 6-95 
Current Security Worker CT Carcinogenic Risks for OU 5, AOCl 

NA = Not a COC for this pathway or no toxicity factor IS avalable or appropnate for exposure route 

\3 
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Table 6-97 
Office Worker CT Carcinogenic Risks for OU 5, AOCl 

! ;Total Radiological h s k  i 1 9E-06 
I 

NA = Not a COC for this pathway or no toxicity factor is available or appropnate for exposure routes 
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Table 6-99 
Construction Worker RME Carcinogenic Risks for UO 5, AOC2 



Table 6-100 
Current Secunty Worker RME Carcinogenic Risks for OU 5, AOC2 

"NA" = Not a COC for tlus pathway or no tom tsdor 1s avadable or appropnatc for exposure route 



Table 6-101 
Ecological Worker RME Carcinogenic Risks for OU 5, AOC2 

"NA" = Not a COC for th~s pathway or no tomaty factor is avadable or appropnate for exposure route 
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Table 6-102 
Office Worker RME Carcinogenic h s b  for OU 5, A N 2  



Table 6-103 
Open Space User RME Carcinogenic Risks for 011 5, AOC2 

Umum233L234 
Umum-235+D 
Umum-238+D 

10M8 24E-09 NA 4 5 m  NA NA NA 67E-11 17M8 
74EIO 16E-IO NA 5 S I 0  NA NA NA 5 6M8 5 7E-08 
38E-08 62E-09 NA 23E-08 NA NA NA 4 3-7 5 OE-07 

ical R.sk by Pathway 1 
49M7 I I 

NA" = Not a COC for th~s pathway or no toxlclty factor IS avdable or appropnate for exposure route 



Table 6-104 
Construction Worker CT Carcinogemc R I S ~  for OU 5, AOC2 

NA = Not a COC for tlus pathway or no toxicity fretor 1s 8vaihble or lpproprute for exposure mute 

L 



Table 6-105 
Current Security Worker CT Carcmogemc Wks for OU 5, AOC2 

!Inhalation of! Absorptlon External Total Rsk 
I Dermal I 

~Ingcstionof~ Airborne I 1 ofSurface 1 Rahation j by 
Chemicals of Concern I Surface Soill Particulates I Soil I Exposure Cheuucal 

BenzoB)ovrene ! 75E10 ! NA I NA I 75E 10 

N A  = Not a COC for this pathway or no toxicitv factor is avarlable or appropriate for exposure route 
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Table 6-106 
EcoIopcal Worker CT carcinogenic Risks for OU 5, AOC2 



Table 6-107 
Office Worker CT Carcmogenic RIS~S for OU 5, AOC2 

NA = Not a COC for this pathway or no toxicity factor IS avallable or appropnate for exposure route 
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Table 6-109 
Ecological Worker RME Carcinogenic ksks for OU 5, AOC3 

(1) Includes only mntnbuuons from stream sedunents 
NA = Not a COC for pathwav or no toxlaty factor I avmlable or appropriate for exposure route 
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Table 6-110 
Open Space User RME Carcinogenic R~sks for OU 5, AOC3 



Table 6-111 
Ecolog~cal Worker CT Carcmogenic RLsks for OU 5, AOC3 

, I 

Cheuucal 
NA NA BmUll ! NA 1 NA ! NA i NA I NA ! NA NA 1 

NA 1 NA 1 h'A ! NA ! NA j NA ' NA NA NA 
Litblum NA j NA ' NA NA ! NA NA NA i NA NA 
Mercury . NA I NA NA , NA NA I NA NA I NA NA 
Stronnum NA i NA NA I NA j NA I NA , NA I NA NA 
ZInC I NA NA I NA NA NA 1 NA NA I NA I NA 

~ ! 

a e n u d s  o f a n e r n  Sediments I wiments 

i Ingestion i Ingestion 
ofPond ' Stream 

' 

I Nonradiological RIS~  by Pathway I 
! NA 1 NA ! NA NA NA ! NA 1 NA 1 NA 

J 
Plutomum 239/240 ' 41E10 I 26E10 1 NA I 93E12 NA : NA I NA ! 24E 12 6 8E-10 

I Uraruum 233/234 7 5E-11 [ NA ! 15E11 j NA NA 1 NA i NA I NA 9 OE-11 
U m u m  235 + D 51E12 i NA 1 NA ! NA ! NA I NA NA I NA 5 1512 

I NA ! NA 12E-10 Uramum 238 +D 93E11 ! NA 1 23E11 1 NA NA I NA 1 
1 Radiological Rsk by Pathway 

66E10 i 31E10 I 42E11 12E11 I NA ! NA I NA I 16E10 
I I I i 'Total Nonradiological h s k  , NA 

I 'Total Rad~olog~cal Rsk 12E-09 
lTota1Ruk ! I 1E-09 

I I 
I 

I I I ! 1 I I I 
Americium 24 1 I 77E11 49E11 I 46E12 I 23E12 I NA NA I NA ! 16E10 I 2 9510 

(1) Includes only conmbution from stream sediments 
NA = Not a COC for this parhway or no toxicity value available or appropriate for exposure route 
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Table 6-112 
Open Space User C T  Carcmo@c Risks for OU 5, AOC3 

bY I 

4 4E-10 

25E-10 
1 4Bll 

(1) Includes only cOntnbuflOoS from stream redtmentr 
NA = Not a COC for this pathway or no toxicity value wadable or rpproprutc for expawe mute 

” . i 



Table 6-113 
Construction Worker RME Noncarcinogenic Hazard Indices for OU 5, AOCl 

U m u m  233l234 NA NA NA NA NA 
U m u m  235+D NA NA NA NA NA 
h u m  238+D NA NA NA NA NA 
pp____.____l____p 

Radiologcal Hazard Indices by Pathway 
NA NA NA I NA 

Nonradiologcal Hazard Index 0 02 
Radrologcal Hazard Index NA 
Total Hazard Index 0 02 

. .  
I 

prcne NA I NA I NA I NA NA 
Silva 00003 I NA I NA NA 0 0003 

N d i o l o g c a l  Hazard Ind~ces by Pathway 
0 0 2  I OOOOOOOOO1 I 0 0 0 4  I KA 

NA” = Not a COC for ttus pathway or no toxlcity factor is available or appropnate for exposure route 

31 
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uruUum-233R34 
uMIulbzJS+D 
Uruuum238+D 

Table 6-114 
ent Secunty Worker RME Noncarcinogenic Hazard Indices for OU 5, 

I I 
NA 1 NA NA NA NA 
NA I NA NA ' NA NA 
NA I NA NA NA NA 

NA I NA I NA 
RdOlOgdHU.UdIOdlCUbyp.thwrY 

AOCl 

"NA" = Not a COC for ttuS pathway or no toxicity factor is amlable or appropnate for exposure route 
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Table 6-116 
Office Worker RME Noncarcinogenic Hazard Indices for OU 5, AOCl 

"NA" = Not a COC for th~s pathway or no toxtclty factor is avadable or appropnate for ths exposure route 
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Table 6-118 
Child Open Space User RME Noncarcinogenic Hazard Indices for OU 5, AOCl 

chamabofcaran I hgcshon ofsluikesal 
I NA 

Amclar 1254 0 014 

sedana& alantcd 
004 004' 
NA 0 014 

I I I 
NA NA I NA 

h u m - 2 3 5 + D  1 NA I NA I NA 
chuuum-238+D NA NA I NA 

"NA" = Not a COC for tius pathway or no toxlclty factor IS awlable or appropate for exposure route 
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Antimony ! 00018 

Benzo(a)anthracene I NA 
Benzo(a)p yrene NA 

Armlor I254 i oooii  

Table 6-119 
Construction Worker CT Noncarcinogenic Hazard Indices for OU 5, AOCI 

NA ' NA ! NA ! 00018 

NA , NA NA NA 
NA NA I NA NA 

' NA j 00006 j NA I om 

Beryllium I O 0 0 0 0 2  I NA I NA NA I o m  

Copper ! OooO1 I NA NA 
Dibenzo(ah)anthracenel NA ! NA NA 
Fhoranrhene ' NA i NA ! NA 

NA = Not a COC for this pathway or no toxicity factor is avadable or appropnate for exposure route 

NA 0 0001 
NA NA 
NA NA 

Indmo(1 2 3cd)pyrene I NA 
Mercury I NA 

NA j NA I NA i NA 
00000000009 NA I NA 100000000009 

Molybdenum ! 00005 NA NA I NA ! 00005 

Uranium 233l234 I NA I NA 1 NA NA 

I Uranium235+D : NA NA NA 1 NA 
U r a m u m 2 3 8 + ~  i NA i NA NA NA 

Radiological Hazard Ind~ces by Pathway 
NA NA NA NA 

I 
I 

I Total Nonradiological Hazard Index 

J 

NA 
NA 
NA 

0004 
I .Total Radiological Hazard Index i NA 

Total Hazard Index i 0004 



Table 6-120 
Current Security Worker CT Noncarcinogenic Hpzard Indices for OU 5, AOCl 

NA” = Not a COC for this pathway or no toxmty factor 1s avadablc or appropna& for exposure route 

L 





Table 6-122 
Office Worker CT Noncarcinogenic Hazard Indices for OU 5, AOCl 

Dermal 
Inhalatlonof AbsorpMn Experrul Total HI 

bY 

"NA = Not a COC for this pathway or no toxlcity factor IS avadable or appropriate for exposure route 
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UrrniUm 238+D NA NA 
R . d s o l o g r a l E i r n r d ~ b y P a ~ w 8 y  

1' 

NA 

Table 6-124 
Child Open Space User CT Noncarcinogenic Hazard Indices for OU 

1 I I i 1 

5, AOCl 

I I 1 
Uranium 233/234 NA NA NA 

"NA = Not a COC for this pathway or no toncity factor IS avahble or appropmtc for exposure route 



Table 6-125 
Construction Worker RME Noncarcinogenic Hazard Indices for OU 5, AOC2 



Table 6-126 
Current Secunty Worker RME Noncarcinogenic Hazard Indices for OU 5, AOC2 
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Table 6-128 
Office Worker RME Noncarcinogenic Hazard Indices for OU 5, AOC2 
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Table 6-130 

Open Space User RME Noncarcinogenic Hazard lndcies for OU 5, AOC2 



Table 6-131 
Construction Worker CT Noncarcmogenic Hazard Inlces for OU 5, AOC2 

I 

I ! I Ingestion of I Inhalation of 
1 Subsurface ! Airborne Subsurface j Radiauon j Total HI by 

Uran1um238+D I NA NA ! NA NA i NA 

NA = Not a COC for this pathway or no toxicity factor is available or appropnate for esposure mute 

I 



Table 6-132 
Current Worker CT Noncarcinogemc Hazard Indices for OU 5, AOC2 

NA = Not a COC for ths pathway or no tox~ity haDt is avul.Me or .pproprute for &IS exposure route 
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Urmnrm-235+D 
Uruuum 238+D 

. 

NA 1 NA I NA I NA NA 
M I  NA NA I NA NA 

R&llOIOgid€hZUdIlldHXStQpIthr 

Table 6-134 
Office Worker CT Noncarcinogenic Hazard Indices for OU 5, AOC2 

NA 

NA I NA 
Cower I OOOOOZ I NA NA I NA I OoooaZ 

NA I NA 1 NA 
T d  Nonndidogial Huud hdex 000004 

TdHuudIsden I I o 0 0 0 0 4  
T d  ltddo@d #uudhdcx NA 

~Indcao(l234pyrene NA NA NA NA NA 
M-ry OOfXlO1 NA NA 0 m 1  

NA NA NA 000000014 

I I I I I 
I NA I NA NA I NA I NA 

NA = Not a COC for thls pathway or no toxicity factor IS available or approprute for exposurr mute 
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Table 6-136 
chrld Open Space User CT Noncarcmogenic Hazard hdice.s for OU 5, AOC2 

I I 
uruuUm-u3/234 NA NA 
Urtanun 235 +D NA NA 
Uramum238iD NA NA 

NA 
NA 
NA 

I NA I NA 
ITOal Nonrdologid Hazard Indtx 

ITa~lHUrrdIdcx 1 
]Total R d ~ ~ I o g i c a l  Huud Index 

NA = Not a COC for thu pathway or no toxicity bdor IS rvadable or rppropriUe for exposw route 

000s 
NA 

000s 



Table 6-137 
Ecolog~cal Worker RME Noncarcinogenic Hazard Indices for OU 5, AOC3 

(I) Includes only contnbutlon of Stream sedunmts 
NA = Not a COC for ths pathway or no tomcity fador UI available or appropriate for exposwe route 
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Table 6-138 
Adult Open Space User RME Noncarcinogenic Hazard Ind~ces for OU 5, AOC3 

. 



Table 6-139 
Child Open Space User RME Noncarcinogenic Hazard Indices for OU 5, AOC3 

ingestionofPond Ingcstlonofstnam I I 
chcrmcals of conccm 

coppa 
Mercury 
Zlnc 

I Nonradiolog~cal Hazard Indices by Pathway I 
I 0 002 I 0 004 I I 

suhalts Sodunmts chermcal 
NA 0 0 0 1  0 001 

0 001 0 002 0 003 
0 0002 0 000s 0 0008 

Amenaum 24 1 
Plutoluum 23912240 
lUranrurn 233/234 I NA I NA I NA I 

NA NA NA 
NA NA NA 

U m u m  23S+D 
h u m 2 3 8 + D  

Radrolog~cal Hazard Indices by Pathway 

Total N o n r s d r o l ~ d  Hazard Index 0006 
T d  Rabolog~cal Hazard Inder NA 
Total H d  Index 0006 

%'A = Not a COC for thts palhway or 110 tonaty factor IS avlulable or appropnatc f a  exposure route 

I 



Table 6-14 
Ecolog~cal Worker CT Noncarcmogemc Hazard Indices for OU 5, AOC3 

I I I I I IT& Hazard Index I 

(1) Includes d y  cootnbuaoos of stream sediments 
NA = Not a COC for Uus pathway or no toxicity value wallable or appropnue for expcmue mu& 



Table 6-141 
Adult Open Space User CT Noncarcmogemc Hazard Ind~ces for OU 5, AOC3 , Dermal j Dermal 1 1 inhalauon of  Absorption of Absorpaon of Dermal ! External 

Stream ! Absorpuon of; Radiation 

I I i 
i hgesuon of Ingestion of 
1 Pond I Stream 1 Ingestionof i Airborne ; Pond 

Total HI 
by 

Chermcals of Concern Sediments Sediments /Surface Water1 Particulates"' I Sediments 1 Sedtments [Surface Water1 Exposure1 C h e m d  
Barrum 1 NA I NA 10000004 1 NA I NA I NA I NA 1 NA 1 0000004 

Lithium ! NA I NA I 0000003 NA NA I NA i NA I NA 
Mercury 1 OoooO3 1 0 0 0 0 0 4 1  NA 0000000003 NA ! NA NA 1 NA 
Stronaum ! NA I NA I 0000001 NA NA  I NA ! NA I NA 

0000003 
000006 

' OOOOOOI 

I Nonradioloeical Hazard Indica  bv Pathwav I 
Zmc I O O O O O O Q I  OoooO1 I NA i NA NA ! NA I NA I NA OoooO1 

(1) Includes only contribuaon of stream sediments 
NA = Not a COC for this pathway or no toxicity value available or appropriate for exposure route 

I I I 
Amencium 24 1 I NA I NA I NA NA I NA I NA 
Plutomum 239/240 , NA I NA I NA ' NA I NA I NA 

I I 

NA NA I NA 
NA I NA i NA 

Uran~um 233l234 ! NA I NA I NA 
Uramm235+D , NA ! NA I NA 
Uramum 238 +D 1 NA I NA I NA  

NA i NA ' NA NA NA ! NA 
NA NA  NA NA I NA i NA I 
NA I NA NA NA ; NA ! NA 

! NA I NA , NA NA NA NA NA NA 
I I I Total Nonra&ological k d  Index i 0 OOO1 

I I 
I i 

Total Radiological Hazard Index NA 
Total Hazard Index j OOOOI 



4 

Table 6-142 
Chrld Open Space User CT Noncarcmogemc Hazard In&cess for OU 5, AOC3 

hlClYCNlIl-%1 NA NA NA 
Plutomum 2391240 NA NA NA 

NA NA NA 

NA = Not a COC for ttus pathway or no toxicity & avdrbie or approprute for exposure route 


